The acyl-CoA synthetase "bubblegum" (lipidosin): further characterization and role in neuronal fatty acid beta-oxidation..
Acyl-CoA synthetases play a pivotal role in fatty acid metabolism, providing activated substrates for fatty acid catabolic and anabolic pathways. Acyl-CoA synthetases comprise numerous proteins with diverse substrate specificities, tissue expression patterns, and subcellular localizations, suggesting that each enzyme directs fatty acids toward a specific metabolic fate. We reported that hBG1, the human homolog of the acyl-CoA synthetase mutated in the Drosophila mutant "bubblegum," belongs to a previously unidentified enzyme family and is capable of activating both long- and very long-chain fatty acid substrates. We now report that when overexpressed, hBG1 can activate diverse saturated, monosaturated, and polyunsaturated fatty acids. Using in situ hybridization and immunohistochemistry, we detected expression of mBG1, the mouse homolog of hBG1, in cerebral cortical and cerebellar neurons and in steroidogenic cells of the adrenal gland, testis, and ovary. The expression pattern and ability of BG1 to activate very long-chain fatty acids implicates this enzyme in the pathogenesis of X-linked adrenoleukodystrophy. In neuron-derived Neuro2a cells, mBG1 co-sedimented with mitochondria and was found in small vesicular structures located in close proximity to mitochondria. RNA interference was used to decrease mBG1 expression in Neuro2a cells and led to a 30-35% decrease in activation and beta-oxidation of the long-chain fatty acid, palmitate. These results suggest that in Neuro2a cells, mBG1-activated long-chain fatty acids are directed toward mitochondrial degradation. mBG1 appears to play a minor role in very long-chain fatty acid activation in these cells, indicating that other acyl-CoA synthetases are necessary for very long-chain fatty acid metabolism in Neuro2a cells.